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Abstract
Recent authors have reported a relationship between women's fertility status, as indexed
by menstrual cycle phase, and conservatism in moral, social and political values. We con-
ducted a survey to test for the existence of a relationship between menstrual cycle day
and conservatism.
2213 women reporting regular menstrual cycles provided data about their political views.
Of these women, 2208 provided information about their cycle date, 1260 provided additional
evidence of reliability in self-reported cycle date, and of these, 750 also indicated an ab-
sence of hormonal disruptors such as recent hormonal contraception use, breastfeeding or
pregnancy. Cycle day was used to estimate day-specific fertility rate (probability of concep-
tion); political conservatism was measured via direct self-report and via responses to the
"Moral Foundations” questionnaire. We also recorded relationship status, which has been
reported to interact with menstrual cycle phase in determining political preferences.
We found no evidence of a relationship between estimated cyclical fertility changes and
conservatism, and no evidence of an interaction between relationship status and cyclical
fertility in determining political attitudes. Our findings were robust to multiple inclusion/
exclusion criteria and to different methods of estimating fertility and measuring conserva-
tism. In summary, the relationship between cycle-linked reproductive parameters and con-
servatism may be weaker or less reliable than previously thought.
Introduction
The possibility that women might exhibit systematic perceptual, cognitive, emotional and/or
behavioural changes across the menstrual cycle has been of interest to scientists for many
years. Following an initial preponderance of null findings for changes in cognitive performance
in particular [1], in recent years evidence has accumulated indicating that there are cyclic
changes in a range of cognitive, emotional and sensory processes (for reviews see e.g. [2–4]).
Studies have begun to examine behavioural implications of such cyclicity [5,6] and an intrigu-
ing recently published paper by Durante and colleagues [7], reported evidence of a relationship
between menstrual cycle phase and political conservatism, suggesting that political ideology
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may be modulated by fluctuations in female reproductive hormone levels. If robust, this finding
could have important implications, both practical and academic, given not just the within-
individual endocrine changes that women experience over the menstrual cycle and across the
lifespan but also in light of the existence of substantial intra- and inter-populational differences
in ovarian steroid levels [8]. However, the robustness of this effect is currently uncertain. At-
tempted direct replications of Durante et al’s findings have produced equivocal results, with
certain of their results being only partially replicable and others not replicable at all [9,10].
Conceptual replications (i.e. tests for the same effect, using different methods) moreover, are
currently lacking altogether.
A great deal of work by evolutionary psychologists has examined shifts in female mating
preferences and behaviour across the menstrual cycle (e.g. for review see [3,11,12]) and Dur-
ante et al [7] develop their central hypothesis as an extension of findings in this area. Specifical-
ly, they argue that since “ovulation leads women to be more open to short-term sexual
relationships, ovulation also might alter women’s religious and political attitudes to facilitate
such relationships” and specifically lead them to become “less religious and more liberal”
(p. 1008). The authors additionally propose, however, that there should be an adaptive interac-
tion between the effects of ovulation and relationship status, with married women becoming
more conservative around ovulation, in order “to promote relationship stability, commitment,
and security” (p. 1009). Consistent with these predictions, they report finding moderate/large
effects of cycle phase on conservative socio-political attitudes, with single women becoming
more liberal around ovulation, and the effect reversed among married women. The authors
propose that these effects are adaptive, and of relevance to “universal” variation in liberal-
conservative politics.
While the specific, directional predictions above are derived from an adaptationist theoreti-
cal perspective, the more general hypothesis that there may be some kind of relationship be-
tween menstrual cycle phase and political attitudes can be derived from other, empirical
considerations. The idea that political attitudes might vary in some way across the menstrual
cycle is quite plausible since, as noted above, evidence for cyclic changes has been reported for
a broad range of cognitive, emotional and sensory processes [2,13,14] (see [15] for review) and
for diverse behaviours (e.g. [5,6]). Some of these reported shifts, moreover, are for variables
that may be correlates of political conservatism, such as disgust [16–19] (although see [20]), an
emotion that likely plays a role in many moral judgements [21]. Given the wide range of topics
to which moral and political attitudes apply, the evidence of both a wide-ranging reorientation
of attitudes across the cycle, and of changes across the cycle in potentially mediating factors
(e.g. disgust), it is reasonable to hypothesise that political attitudes might vary cyclically—even
if this were epiphenomenal to other processes, rather than an evolved adaptation. Accordingly,
the hypothesis of a relationship between menstrual cycle and political preferences does appear
to be a reasonable one, and one that is supported by the findings of Durante et al [7]. Given the
intriguing nature of the findings, their possible implications and potential to stimulate interest-
ing new directions for research, but also the difficulty that other authors have had in replicating
them, it is important to examine the extent to which they are generalizable and robust.
One problematic general issue for all investigations of menstrual cycle effects is that re-
searchers have a great deal of flexibility when it comes to defining both their independent and
dependent variables and any exclusion criteria [22] (although see [23]). For example, there are
numerous ways of specifying fertile and non-fertile phases of the cycle and also various meth-
ods for estimating when these occur. Whenever scientists are faced with a large number of
ways in which they can test for effects, this raises an issue that has become known as the “re-
searcher degrees of freedom” problem [24] which, while not implying any misrepresentation of
data, can create uncertainty about the robustness of results [25]. This concern is particularly
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acute in light of questions raised by recent meta-analyses regarding the replicability of men-
strual cycle effects on other behaviours (sexual preferences for masculinity) [26,27]. Moreover,
the effect sizes reported by Durante et al [7] were much larger, and the degree of flexibility in
political attitudes more substantial, than is typically seen in studies of voting behaviour [28].
Consequently, it is perhaps particularly important to examine whether the findings are general-
izable and robust, or perhaps might be unique to particular populations, methodologies and
analytic techniques.
In accordance with the above, the present study was designed to test whether there are
changes in political conservatism across the menstrual cycle associated with changing concep-
tion risk. Although this was not an attempted replication of Durante et al’s study—our data
were collected prior to the publication of Durante et al [7] and consequently our methods are
not identical—we did collect data on relationship-status, and our data hence allowed us in ad-
dition to establish whether, if such changes occur, they are moderated by relationship status, as
well as whether they are large or small, and robust to different testing methodologies.
We address these questions by
a. testing for a general relationship between menstrual cycle phase and political attitudes, with-
out specific predictions as to direction of effect (hypothesis H1)
b. testing the directional predictions from Durante et al regarding the interaction between re-
lationship status and menstrual cycle phase (hypothesis H2)
c. reporting results using different measures of conservatism, and, as recommended by other
authors [28], presenting our results under a variety of different treatments of the data.
Methods
Participants and procedure
Participants were women recruited via crowdflower.com with an advertisement requesting par-
ticipants from the USA only. Crowdflower is a website that links non-US based researchers to
online respondents via US-based recruitment sites. The large majority of these (97% in our sur-
vey) are recruited via the site Amazon M-Turk. The survey ran from December 2012 until Feb-
ruary 2013, and participants completed the survey in return for a small payment.
Participants were asked to indicate whether they had regular menstrual cycles. This was de-
fined as lasting between 25 and 35 days, for each of the last six cycles, following a commonly
used convention [7,29]. 3570 women responded to a request for participants and answered this
question. Analyses reported below are restricted to the 2213(62%) women who answered “yes”
to this question.
These respondents had a mean age of 29.5 (SD = 8.1) and>99% were from the US (50 states
represented). The majority of participants reported that they were white (74.0%) and indicated
they had completed some level of tertiary education (87.4%). 55.7% reported a religious
affiliation (39.0% Christian). Median household income was $20,000-$30,000 per year. 58.2%
reported currently being in a committed relationship (married or cohabiting) and 40.1% re-
ported being single (includes divorced, separated or widowed).
After initial questions (age, and country and state of current residence) respondents an-
swered a series of questions on their moral and political attitudes, followed by details of their
menstrual cycle, health and lifestyle factors including contraceptive use, and various socio-
economic and demographic indices.
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Ethics statement
The research was approved by Brunel University Department of Psychology Research Ethics
Committee. Participants read and completed the survey themselves, and completed the
survey online.
Measures
Risk of conception. Women who reported regular menstrual cycles were asked to state
their normal cycle length and how many days have passed since the start of their last menses.
Risk of conception (following intercourse on a given cycle day) was then estimated using data
fromWilcox, Dunson, Weinberg, Trussell & Baird [30], following prior studies on cycle-phase
influences on behaviour (e.g. [16]; see S1 File for details).
Individual estimates based on self-reported cycle-date may yield less accurate measures of
fertility than those produced by using hormonal assays to identify the date of ovulation [31],
since women may not always accurately recall the first day of their last menstrual period (LMP
date) and in any case there is significant within and between female variability in the timing of
ovulation in relation to onset of menses [32,33]. However, due to practical and financial con-
siderations, it is generally possible to achieve much greater sample sizes with self-
report methods.
There are several reasons that this should have had only a limited influence on our ability to
identify fertility effects. Women’s recall accuracy for LMP date, while not perfect, is fairly good
with 74% accurate to within 1 day, and 81% to within 2 days [34]. Moreover, when using con-
tinuous estimates of conception risk rather than dichotomizing women into fertile and non-
fertile phases, the effects of small errors (± 2 days) will not be large since there is a (high) corre-
spondence between estimates of conception risk from consecutive days [30], and also between
estimates for women with regular and irregular cycles [30]. Consequently, fertility estimates
generated from self-reported cycle date are likely to be correlated with actual risk of conception
(although the exact strength of this correlation is not known; see S1 File for discussion). The re-
duction in accuracy associated with estimates of conception risk derived from self-report (ver-
sus hormone assay) data will inevitably weaken the magnitude of any associations between
fertility and psychological variables that might exist, but that problem can be partially offset by
the large sample sizes that self-report methods permit, giving sufficient power to detect
weaker associations.
For our initial analyses (see Table 1), we used participants’ reported days since menses to
generate continuous estimates of conception risk for the day of study participation (forward-
counting method), and did not make adjustments for participants normal length of cycle. This
is in accordance with the methods specified by Wilcox et al [30], who provide estimates of the
probability of conception following intercourse on a given cycle day counting from onset of
previous menses when the date of next menses is not known.
An alternative to this method is to adjust the days since menses according to the woman’s
normal cycle length (reverse-day counting method) and to use this adjusted day to estimate fer-
tility. Wilcox et al’s [30] prospective conception risk tables based solely on days since onset of
last menses are not designed to be used in this way, and such an approach lacks some impor-
tant empirical support. However, this reverse-counting method has been widely advocated and
used in related literature on menstrual cycle effects (see S1 File for discussion). Accordingly, re-
sults using this method are reported subsequently (Table 2).
Exclusion criteria. For our initial analyses we applied only those exclusions most robustly
associated with data quality. These include clear evidence of providing unreliable data, and
sources of major disruption to cyclical hormone changes (pregnancy, breastfeeding, hormonal
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contraception). After applying these exclusions, our “core” sample size (n = 750) was still high,
with estimated power to detect moderate or larger effects, as reported in Durante et al.[7], of
>99% (see Table B in S1 File for power estimates).
Following these initial analyses, we applied a number of additional exclusions, using criteria
more tentatively linked to ovarian suppression, or less commonly applied in prior studies.
These include older age (>30), low body weight, weight loss, smoking, use of mood-altering
substance and alcohol, and illness. We also present our results with fewer, or no exclusions ap-
plied. Further information regarding exclusion criteria is provided in S1 File.
Conservatism. Conservatism was measured via responses to the 20-question version of
the Moral Foundations Questionnaire [35,36,37] (see S1 File for questions), and via self-
reported right-wing and conservative political ideology (self-placement on left-right and liber-
al-conservative Likert scales). The Moral Foundations Questionnaire (MFQ) is derived from
Moral Foundations theory [35–37], which proposes the existence of five universal psychologi-
cal systems upon which moral ideology is based. These foundations are “care”, “fairness”, “in-
group loyalty”, “authority” and “purity”, of which three (“ingroup loyalty”, “authority” and
“purity”) are reliably predictive of political conservatism [35,36], and one (“purity”) of sexual
conservatism specifically.
Table 2. Pearson Correlations between Risk of Conception and Conservatism, Under Alternative
Methods of Estimating Cycle Day.
Method of estimating cycle day Correlation between conception risk and political
conservatism
r p n
Forward-countinga .016 .668 748
Reverse-countingb -.005 .886 719
a Forward-counting conception risk estimates are based on unadjusted days since last menses.
b Reverse-counting estimates are based on days since start of last menses, adjusted according to reported
normal length of cycle.
doi:10.1371/journal.pone.0112042.t002
Table 1. Pearson Correlations between Risk of Conception and Conservatism.
Correlation between conception riska and political
conservatismb
r p n
All womenc .016 .668 748
Single womend .068 .214 334
Partnered womend -.023 .404 404
a Risk of conception from a single act of intercourse, estimated from menstrual cycle day [30]. Cycle-day is
days since last menses (forward-counting method).
b Conservatism is a composite measure of right-wing/conservative self-placement, and responses to the
Moral Foundations questionnaire.
c Single and partnered women analysed together. Women were included in these analyses if they passed
two data-quality checks and confirmed that they were not currently/recently using hormonal contraception,
pregnant or breastfeeding.
d Women were classified as single if they reported their status as single, divorced, separated or widowed,
and partnered if married, cohabiting or in a long-term relationship.
doi:10.1371/journal.pone.0112042.t001
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In our sample, and consistent with findings from prior research [35,36], there were moder-
ate or strong inter- correlations between scores on the three MFQ dimensions of interest
(“ingroup loyalty”, “authority” and “purity”) and the two self-placement (left-right, liberal-
conservative) Likert scales (all r(748)>.35, p<.0001; see S1 File and Figure A within that file
for further details). Moreover, internal consistency for the 14 items (those contributing to the 3
MFQ dimensions and the 2 self-placement scales) together was high (Cronbach’s alpha = .87).
We therefore averaged responses to these 14 questions as our measure of overall moral and po-
litical conservatism. For comparison, however, we also present our results with our measure
broken down into its component parts (a Right-wing/Conservatism self-placement dimension,
and a Conservative Moral Foundations (MFQ) dimension). In addition, because cyclical shifts
have been proposed to relate to sexual conservatism in particular [7], we also present tests
using the purity dimension alone (Table 3).
Other measures. Participants reported their marital status. As potential covariates of
political attitudes, we also collected data on number of children, age, education, household in-
come, personal income, religion and ethnicity. Participants also completed, as part of a separate
parallel investigation, a questionnaire about hunger, and some additional questions about dis-
gust and morality. There were around 100 questions in total and median time to complete the
survey was 25 minutes.
Tests
There are multiple potential approaches to testing for menstrual cycle effects on behaviour,
most of which are defensible on some criterion or other, and too many to feasibly report in a
single paper. Accordingly, we start by presenting the subset of these possible analyses that we
feel to be most methodologically defensible, and then present a range of alternative approaches
for comparison and transparency. We hence prioritise approaches which minimise researcher
flexibility—for example, using a correlational analysis with all days of the cycle included to test
for continuous associations between conception risk and conservatism, rather than a discrete
comparison approach (comparing high vs low fertility cycle phases) with some data points ex-
cluded (although this latter approach is also presented for comparison in S1 File). While the
Table 3. Pearson Correlations between Risk of Conception and Conservatism, Under Alternative
Treatments of the Dependent Variable.
Measure of conservatisma Correlation between conception risk and
political conservatism
r p n
Composite measure .016 .668 748
Right-wing/ Conservative self-placement .063 .087 748
Conservative Moral Foundations -.0002 .995 748
Purity Moral Foundation .018 .621 748
a Conservatism is presented both as a composite measure, and broken down into components. The
composite measure is an average of all questions asked on the topic of conservative ideology. “Right-wing/
Conservative self-placement” refers to the average of two self-placement questions on Left-Right and
Liberal-Conservative ideology. “Conservative Moral Foundations” refers to averaged responses to
questions on those three of the five Moral Foundations (“ingroup loyalty”, “authority” and “purity”) that are
reliably associated with political conservatism and right-wing ideology. “Purity Moral Foundation” refers to
averaged responses to 4 questions on the Purity Moral Foundation, which concerns sexual
morality specifically.
doi:10.1371/journal.pone.0112042.t003
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decision regarding which further subsets to present are inevitably somewhat arbitrary, because
we are reporting a null result we start by presenting the approaches that we anticipate to be
most powerful. Where this is ambiguous (e.g. where there is a trade-off between different as-
pects of power) we start by presenting the approach that is most common or widely advocated
in previous literature. Because all of our results are non-significant, we present unadjusted
p-values and do not make corrections for multiple testing.
Results
For our initial analyses we tested for bivariate associations (Pearson’s r) between conception
risk and our composite measure of political conservatism (hypothesis H1). In order to test the
predictions derived from Durante et al.’s findings (hypothesis H2) we repeat these analyses
with single and partnered women analysed separately, and then perform a z-test for compari-
sons between correlation coefficients for single and partnered women. Results are presented in
Table 1 and patterns of conservatism across the menstrual cycle are plotted in Fig 1. For all
measures of political attitudes (self-placement, Moral Foundations score, and composite mea-
sure), a high score is indicative of higher levels of conservatism.
There was no statistically significant association between estimated probability of conception
(forward-counting) and the composite measure of political conservatism for the core sample as
whole, r(746) = .016, p = .668, 95% CI [-0.05, 0.09], or with the participants split according to re-
lationship status, single women: r(332) = .068, p = .214, 95% CI [-0.05, 0.18]; partnered women:
r(402) = -.023, p = .404, 95% CI [-0.12, 0.08]. Conducting a z-test for differences between corre-
lations in these two subgroups, we found no evidence of significant effects in the predicted direc-
tion—indeed, the trend was in the opposite direction to that implied by the findings from
Durante et al., with paired women showing a weaker association between probability of concep-
tion and conservatism, and single women more conservatism, when fertile, z = 1.23, p = .219.
Using estimates of conception risk derived from the reverse-counting method did not
change the pattern of results. The overall association between conception risk and conserva-
tism remained non-significant, r(719) = -.005, p = .886, 95% CI [-0.08, 0.07]; see Table 2.
Fig 1. Political conservatism and risk of conception across the menstrual cycle. A high conservatism
score indicates positive endorsement of conservatism. Conception Risk is an estimate of the probability of
conception following intercourse on a given cycle day, counting from onset of previous menses (fromWilcox
et al [30]). Plotted data is from women (n = 750) who passed data quality tests and confirmed that they were
not currently/recently using hormonal contraceptives, pregnant or breastfeeding. Error bars are 95%
confidence intervals.
doi:10.1371/journal.pone.0112042.g001
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Re-running analyses using alternative measures of conservatism (“right-wing/conservative
self-placement”, “conservative moral foundations”, “purity moral foundation”) likewise yielded
only non-significant results, all |r|<.07, p>.087; see Table 3. Finally, using a range of alternative
exclusion criteria, we also failed to detect any significant relationships between estimated fertil-
ity and the composite measure of conservatism, all |r|<.09, p>.212; see Table 4.
Re-running tests with Spearman rather than Pearson correlations produced qualitatively
identical results, and there was no evidence of a relationship between risk of conception and
any potential covariates of political conservatism such as age, number of children and socio-
economic status variables (see S1 File)—all results were qualitatively the same after partialling
out any effects of these variables. Finally, repeating our analyses using a discrete comparison
approach—that is, comparing responses at “high” and “low” fertility phases of the cycle, as de-
fined in Durante et al [7]—also did not yield any statistically significant associations between
menstrual cycle phase and measure of conservatism (see S1 File for details).
Discussion
In our data, we found no evidence of an association between menstrual cycle phase and politi-
cal conservatism, either as a main effect, in the form of an interaction with relationship status,
or with analyses carried out separately on the sample split according to relationship status.
Rather than take a strong position on precisely which methods should be used to test for sys-
tematic menstrual cycle effects on the psychological variable of interest, we have instead repeat-
ed the analyses using many of the methods used in previously published work examining cyclic
changes in other variables. This included using various methods of estimating and categorising
conception risk, and using various exclusion and inclusion criteria to restrict and expand the
sample under consideration.
Our results are therefore difficult to reconcile with those of Durante et al [7], particularly
since we attempted the analyses using a range of approaches and exclusion criteria, including
Table 4. Pearson Correlations between Risk of Conception and Conservatism, After Applying Various
Possible Exclusion Criteria.
Exclusion criteria, from least stringent (top) to most stringent (bottom) Correlation
between
conservatism
and risk of
conceptione
r p n
None .024 .269 2124
Failed a data quality checka .016 .561 1247
Previous criteria plus: Hormonal contraceptive useb, Pregnancyc or breastfeedingb .016 .668 748
Previous criteria plus: age>30 .063 .212 400
Previous criteria plus: Recent weight loss, Low body weight, Smoker, Recent use of
mood-altering substances or alcohold, Illness, Non-US resident
.084 .269 174
a Data-quality checks included confirmation in two questions that menstrual cycle is typical length (between
25and 35 days), and less than one day’s discrepancy in responses to two framings of question about
current day of menstrual cycle.
b Current or last 3 months.
c Current or last 3 years. Those uncertain about pregnancy status were excluded.
d Use of mood-altering drugs or alcohol in last 72 hours, or antidepressants in last 3 months.
e Forward-counted.
doi:10.1371/journal.pone.0112042.t004
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tests similar to those used by Durante et al, and our results were similar under all of them. Lack
of statistical power does not seem a likely explanation for the discrepancy between our results
and those reported in Durante et al, since even after the most restrictive exclusion criteria were
applied, we retained a sample large enough to detect a moderate effect (as reported by Durante
et al [7]) with very high probability (see Table B in S1 File). Moreover, our data quality was suffi-
cient to detect other effects that have been documented by prior authors, such as relationships
between different facets of moral and political conservatism [36], and between conservatism
and socio-demographic factors such as age (see S1 File and Figure A within that file for details).
One factor that may partially explain the discrepancy is our different approaches to measur-
ing conservatism and how the relevant questions were framed. Durante et al assessed social
and fiscal political attitudes using items that related to specific contemporary policy issues that
are likely widely understood to map onto the Democrat-Republican dimension around which
political debate in the US is structured (e.g. abortion, same sex-marriage, taxation and social se-
curity policies). Moreover, additional questions in that study asked women to imagine voting
for those party’s 2012 presidential candidates (Mitt Romney or Barack Obama). Given that
there may be menstrual cycle shifts in person-preferences (see [22,23] for review), framing the
liberal-conservative measures in this way, with references to specific individuals, could have
generated apparent shifts in political attitudes secondary to changes in preferences for the spe-
cific candidates. In the present study, one way we assessed political conservatism was by mea-
suring the more abstract moral foundations that, according to research building on moral
foundations theory [35,36] underlie observed differences with political liberals and conserva-
tives. Our measures therefore, are arguably less susceptible to preferences shifts associated with
preferences for contemporary political figures. Consistent with this explanation, the direct rep-
lication attempted by Harris and Mickes [9], found partial support for Durante et al’s findings
for voting behaviour, but no support for menstrual-cycle changes in social, religious and
political attitudes.
However, these methodological differences seem unlikely to fully explain the discrepancy
between our results, since Durante et al also found effects for variables that are unrelated to
specific persons, such as religiosity and social conservatism. Moreover, it seems unlikely that
Durante et al.’s measures simply captured some particularly malleable facet of political conser-
vatism that we did not, given the replication failures reported by Harris and Mickes. One fur-
ther possibility is that differences in responses to our survey and the other surveys discussed
here [7,9,10] are attributable to variation in the samples surveyed. While all were recruited
from the same source (MTurk), recent research has highlighted some potential issues with
MTurk data which could result in inter-sample variation in responses [38]. These issues in-
clude inter-participant communication and participation in related studies following debrief-
ing, both of which could, in principle, yield either false-positive or false-negative findings,
particularly when multiple studies are run in close succession [38].
In summary, our data offer little support for the proposal that there is a substantial, politi-
cally significant, effect of menstrual cycle phase on political attitudes. It is nevertheless possible
that there exists a relationship between these variables, and that we were unable to detect it.
This might be due to the effect being small, or the measurement error associated with estimat-
ing fertility from self-reported cycle date being large. As outlined above, there is little reason to
suppose that such errors are sufficient to mask a large (i.e. politically important) effect when
tested in a large sample, but further research may help to clarify this issue. Ideally, this research
would incorporate questions from both this study and those employed by Durante et al into a
single survey, and would be replicated with longitudinal data and/or with conception risk
estimates improved using urinalysis to confirm ovulation timing. If the finding of shifts in po-
litical attitudes across the cycle turns out to not be robust then a reappraisal of the rationale for
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expecting them to occur would be needed. Replication is of course essential for the advance-
ment of scientific knowledge [39] and consequently it would be helpful for future research to
continue to address the extent to which previously reported menstrual cycle effects on other be-
haviours are robust. We also echo prior authors’ calls for presentation of all data under a range
of different analyses [28].
Supporting Information
S1 File. Supplemental materials. Contains detailed descriptions of measures and exclusion
criteria, results of additional tests, additional tables and figures, and appendices reporting ques-
tionnaire items. Table A, Number of participants meeting criteria for inclusion, according
to different selection criteria. Table B, Power to Detect Effects of Different Sizes, on the
Basis of Sample Size, After Applying Different Exclusion Criteria. Figure A, Correspon-
dence between self-reported placement on a Liberal-Conservative political ideology scale,
and endorsements of each of the five moral foundations from the Moral Foundations
Questionnaire.Mean score on MFQ dimension (±95% C.I.) at each point on the 7 point Liber-
al-Conservative self-placement scale for all women initially claiming regular samples and re-
sponding to these items (n = 2081). Figure B, Histogram of reported number of days in a
typical menstrual cycle. Figure C, Political conservatism across the menstrual cycle, split by
relationship status of women. A high score indicates high levels of conservatism. Plotted data
is from women who passed data reliability tests (gave consistent answers across questions), and
confirmed that they were not currently or recently using hormonal contraceptives, pregnant or
breastfeeding. Error bars not shown due to extensive overlap across conditions. Figure D, Po-
litical Conservatism in three phases of the menstrual cycle (±95% C.I.). A high score indi-
cates greater endorsement of conservative values. High and Low fertility phases are defined as
days 7–14 and 17–25 respectively, after Durante et al (2013). PMS and menstruation phase is
defined as days 1–6 and 26–28 inclusive. Plotted data is from women who passed data reliabili-
ty tests (gave consistent answers across questions), and confirmed that they were not currently
or recently using hormonal contraceptives, pregnant or breastfeeding.
(DOCX)
Author Contributions
Conceived and designed the experiments: IMS. Performed the experiments: IMS. Analyzed the
data: IMS NP. Contributed reagents/materials/analysis tools: IMS NP. Wrote the paper: IMS NP.
References
1. Sommer B. Cognitive performance and the menstrual cycle. Cognition and the menstrual cycle.
1992. pp. 39–66.
2. Farage M, Osborn T, MacLean A. Cognitive, sensory, and emotional changes associated with the men-
strual cycle: a review. Arch Gynecol Obstet. Springer Berlin / Heidelberg; 2008; 278: 299–307. doi: 10.
1007/s00404-008-0708-2 PMID: 18592262
3. Jones B, DeBruine L, Perrett D, Little A, Feinberg D, Law Smith M. Effects of Menstrual Cycle Phase on
Face Preferences. Arch Sex Behav. Springer Netherlands; 2008; 37: 78–84. doi: 10.1007/s10508-007-
9268-y PMID: 18193349
4. Sacher J, Okon-Singer H, Villringer A. Evidence from neuroimaging for the role of the menstrual cycle
in the interplay of emotion and cognition. Front Hum Neurosci. 2013; 7: 374. doi: 10.3389/fnhum.2013.
00374 PMID: 23898247
5. Saad G, Stenstrom E. Calories, beauty, and ovulation: The effects of the menstrual cycle on food and
appearance-related consumption. J Consum Psychol. 2012; 22: 102–113.
6. Faraji-Rad A, Moeini-Jazani M, Warlop L. Women seek more variety in rewards when closer to ovula-
tion. Journal of Consumer Psychology. 2013. PMID: 23794793
Menstrual Cycle Phase and Political Conservatism
PLOSONE | DOI:10.1371/journal.pone.0112042 April 29, 2015 10 / 12
7. Durante KM, Rae A, Griskevicius V. The fluctuating female vote: politics, religion, and the ovulatory
cycle. Psychol Sci. 2013; 24: 1007–16. doi: 10.1177/0956797612466416 PMID: 23613210
8. Vitzthum VJ. Evolutionary Models of Women’s Reproductive Functioning. Annu Rev Anthropol. Annual
Reviews; 2008; 37: 53–73. PMID: 18444440
9. Harris CR, Mickes L. Women can keep the vote: no evidence that hormonal changes during the men-
strual cycle impact political and religious beliefs. Psychol Sci. 2014; 25: 1147–9. doi: 10.1177/
0956797613520236 PMID: 24570263
10. Durante KM, Arsena AR, Griskevicius V. Fertility can have different effects on single and nonsingle
women: reply to Harris and Mickes (2014). Psychol Sci. 2014; 25: 1150–2. doi: 10.1177/
0956797614524422 PMID: 24570262
11. Gangestad SW, Cousins AJ. Adaptive Design, Female Mate Preferences, and Shifts across the Men-
strual Cycle. Annu Rev Sex Res. Routledge; 2001; 12: 145–185. doi: 10.1080/10532528.2001.
10559797 PMID: 12666740
12. Gangestad SW, Thornhill R. Human oestrus. Proc R Soc B Biol Sci. 2008; 275: 991–1000. doi: 10.
1098/rspb.2007.1425 PMID: 18252670
13. Dreher J-C, Schmidt PJ, Kohn P, Furman D, Rubinow D, Berman KF. Menstrual cycle phase modulates
reward-related neural function in women. Proc Natl Acad Sci. 2007; 104: 2465–2470. doi: 10.1073/
pnas.0605569104 PMID: 17267613
14. Guillermo CJ, Manlove HA, Gray PB, Zava DT, Marrs CR. Female social and sexual interest across the
menstrual cycle: the roles of pain, sleep and hormones. BMCWomens Health. 2010; 10: 19. doi: 10.
1186/1472-6874-10-19 PMID: 20507626
15. Scott IML, Clark AP, Boothroyd LG, Penton-Voak IS. Do men’s faces really signal heritable immuno-
competence? Behav Ecol. 2013; 24: 579–589. doi: 10.1093/beheco/ars092 PMID: 23555177
16. Fessler DMT, Navarrete CD. Domain-specific variation in disgust sensitivity across the menstrual
cycle. Evol Hum Behav. 2003; 24: 406–417.
17. Fleischman DS, Fessler DMT. Progesterone’s effects on the psychology of disease avoidance: Support
for the compensatory behavioral prophylaxis hypothesis. Horm Behav. 2011; 59: 271–275. doi: 10.
1016/j.yhbeh.2010.11.014 PMID: 21134378
18. Inbar Y, Pizarro DA, Bloom P. Conservatives are more easily disgusted than liberals. Cogn Emot. Rout-
ledge; 2009; 23: 714–725. doi: 10.1080/02699930802110007
19. Inbar Y, Pizarro D, Iyer R, Haidt J. Disgust Sensitivity, Political Conservatism, and Voting. Soc Psychol
Personal Sci. 2011; 3: 537–544. doi: 10.1177/1948550611429024
20. Tybur JM, Merriman LA, Hooper AEC, McDonald MM, Navarrete CD. Extending the Behavioral Im-
mune System to Political Psychology: Are Political Conservatism and Disgust Sensitivity Really Relat-
ed? Evol Psychol. 2010; Volume 8(4: 599–616. PMID: 22947823
21. Tybur JM, Lieberman D, Kurzban R, DeScioli P. Disgust: Evolved function and structure. Psychol Rev.
2013; 120: 65–84. doi: 10.1037/a0030778 PMID: 23205888
22. Harris CR. Shifts in Masculinity Preferences Across the Menstrual Cycle: Still Not There. Sex Roles.
2012; 69: 507–515. doi: 10.1007/s11199-012-0229-0
23. Gildersleeve K, DeBruine L, Haselton MG, Frederick DA, Penton-Voak IS, Jones BC, et al. Shifts in
Women’s Mate Preferences Across the Ovulatory Cycle: A Critique of Harris (2011) and Harris (2012).
Sex Roles. 2013; 69: 516–524. doi: 10.1007/s11199-013-0273-4
24. Simmons JP, Nelson LD, Simonsohn U. False-positive psychology: undisclosed flexibility in data col-
lection and analysis allows presenting anything as significant. Psychol Sci. 2011; 22: 1359–66. doi: 10.
1177/0956797611417632 PMID: 22006061
25. Ioannidis JPA. Why most published research findings are false. PLoS Med. Public Library of Science;
2005; 2: e124. doi: 10.1371/journal.pmed.0020124 PMID: 16060722
26. WoodW, Kressel L, Joshi PD, Louie B. Meta-Analysis of Menstrual Cycle Effects onWomen’s Mate
Preferences. Emot Rev. 2014; 1754073914523073–. doi: 10.1177/1754073914523073
27. Gildersleeve K, Haselton MG, Fales MR. DoWomen’s Mate Preferences Change Across the Ovulatory
Cycle? A Meta-Analytic Review.
28. Gelman A. The connection between varying treatment effects and the crisis of unreplicable research:
A Bayesian perspective. J Manage. 2013;
29. Zaadstra BM, Seidell JC, Van Noord PA, te Velde ER, Habbema JD, Vrieswijk B, et al. Fat and female
fecundity: prospective study of effect of body fat distribution on conception rates. BMJ. 1993; 306:
484–7. PMID: 8448457
Menstrual Cycle Phase and Political Conservatism
PLOSONE | DOI:10.1371/journal.pone.0112042 April 29, 2015 11 / 12
30. Wilcox AJ, Dunson DB, Weinberg CR, Trussell J, Baird DD. Likelihood of conception with a single act
of intercourse: providing benchmark rates for assessment of post-coital contraceptives. Contraception.
2001; 63: 211–215. PMID: 11376648
31. Wideman L, Montgomery MM, Levine BJ, Beynnon BD, Shultz SJ. Accuracy of calendar-based meth-
ods for assigning menstrual cycle phase in women. Sports Health. 2013; 5: 143–9. doi: 10.1177/
1941738112469930 PMID: 24427382
32. Wilcox AJ. The timing of the “fertile window” in the menstrual cycle: day specific estimates from a pro-
spective study. BMJ. 2000; 321: 1259–1262. doi: 10.1136/bmj.321.7271.1259 PMID: 11082086
33. Fehring RJ, Schneider M, Raviele K. Variability in the phases of the menstrual cycle. J Obstet Gynecol
Neonatal Nurs. 2006; 35: 376–84. doi: 10.1111/j.1552-6909.2006.00051.x PMID: 16700687
34. Wegienka G, Baird DD. A comparison of recalled date of last menstrual period with prospectively re-
corded dates. J Womens Health (Larchmt). Mary Ann Liebert, Inc. 2 Madison Avenue Larchmont, NY
10538 USA; 2005; 14: 248–52. doi: 10.1089/jwh.2005.14.248 PMID: 15857271
35. Haidt J, Graham J. When Morality Opposes Justice: Conservatives Have Moral Intuitions that Liberals
may not Recognize. Soc Justice Res. Springer Netherlands; 2007; 20: 98–116.
36. Graham J, Haidt J, Nosek BA. Liberals and conservatives rely on different sets of moral foundations.
J Pers Soc Psychol. 2009; 96: 1029–46. doi: 10.1037/a0015141 PMID: 19379034
37. Graham J, Nosek BA, Haidt J, Iyer R. Mapping the Moral Domain. J Pers Soc Psychol. 2011;
38. Chandler J, Mueller P, Paolacci G. Nonnaïveté among AmazonMechanical Turk workers: conse-
quences and solutions for behavioral researchers. Behav Res Methods. 2014; 46: 112–30. doi: 10.
3758/s13428-013-0365-7 PMID: 23835650
39. Nosek BA, Spies JR, Motyl M. Scientific Utopia: II. Restructuring Incentives and Practices to Promote
Truth Over Publishability. Perspect Psychol Sci. 2012; 7: 615–631. doi: 10.1177/1745691612459058
Menstrual Cycle Phase and Political Conservatism
PLOSONE | DOI:10.1371/journal.pone.0112042 April 29, 2015 12 / 12
